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STATE OF OREGON
DEPARTMENT OF ENVIRONMENTAL QUALITY

MEMORANDUM

“To: Neil Mutlane, NWR Division Administrator

From:  Rod Struck, R.G. %
Cleanup & Portland Harbor —

CC: Mike Rosen, Cleanup & Portland Harbor Manager - NWR
Tom Gainer, P.E. Cleanup & Portland Harbor - NWR

Jennifer Peterson, Cleanup & Portland Harbor —- NWR
Port of Portland Marine Terminal 1 South (ECSI No. 2642)

Date:  July 12, 2002

Subject: Staff Report
. Recommended Remedlal Action
Port of Portland Marine Terminal 1 South
Portland, Oregon
ECSI No. 2642

Th1s document presents the ba51s for the Oregon Department of Envuonmental Quahty s (DEQ s)
recommended remedial action for soil and groundwater contamination at the Port of Portland’s
(POP) Marine Terminal 1 South (T18S) facility, located at 2100 NW Front Avenue Portland, Oregon.
This recommended action was selected in accordance with Oregon Revised Statutes (ORS) 465.200
through 465.455, Oregon Administrative Rules (OAR) Chapter 340, Division 122, Sections 010 to
140. :

The recommended remedia] action is based on the administrative record for this site. A copy'of the
administrative record index is presented in Section 12.0. This document summarizes -the more

detailed information contained in the site characterization, risk assessment, and feasibility study
reports The investigation was performed under DEQ’s oversight in the Voluntary Cleanup Program
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The recommended remedial action addresses érsem'c, lead, polynuclear aromatic hydrocarbon (PAH)
and total petroleum hydrocarbon (TPH) contamination in soil and groundwater at the T1S facility.
The recommended action for the facility consists of the following elements:

e Removal of contaminated soil above risk-based soil cleanup levels. Soil between 0 and 3
feet below ground surface (bgs) above clean-up levels protective of future site residents will
be removed. Soil between 3 and 15 feet bgs above levels protective of construction workers
and trench workers will be removed. Excavated soil will either be disposed of at an off-site
DEQ permitted landfill or treated by thermal desorption.

e Institutional controls including a deed restriction (e.g, DEQ-approved Easement and
Equitable Servitude) to assure that future land remain consistent with the proposed remedy
and development of a soil management plan to prevent exposure to soil contamination
remaining on-site following the removal of soil hot spots and soil above risk-based criteria.

20 SITE CHARACTERIZATION

This document summarizes the information contained in the ZTerminal 1. South Remedial

Investigation Report (RI) - Volumes 1 and 2 (Hahn and Associates, 2001a), Terminal 1 South

Human Health and Ecological Baseline Risk Assessment (Hart Crowser, 2002a) and Risk

Assessment Addendum (Hart Crowser, 2002b) and Terminal 1 South Feasibility Study Report (FS;

Hart Crowser, 2002c). The above-mentioned reports were submitted to DEQ for review and
approval. '

2.1  Site Description

- The project site, T1S facility is located at 2100 NW Front Avenue in Portland, Oregon (Figure 1).
The site consists of approximately 21 acres- located northwest of Interstate 405 (Fremont Bridge),

. northeast of NW Front Avenue, southeast of Slip No. 2, and southwest of the Willamette River. ‘A

~“majority of the site is paved ‘with asphalt or- concrete or covered by buildings.” Site-features are- .~ -

shown on Figure 2. Two primary structures, designated as Warehouse No. 2 and House No. 104, are .

currently being demolished at the T1S facility. Tnstar Transload leased and operated’ the open

- storage area between Slip No. 2 and House No. 104 and portions of House No. 104. The remaining

___portions of the site are unoccupied. “Additionally, an extensive dock structure is present over
submerged lands at Berths 104, 105, and 106. Historically, Terminal 1 has been used for staging of
lumber, logs, paper products, steel containers, and bagged grain. The existing buildings are being
demolished and the T1S facility is scheduled for redeveIOpment for res1dcnt1a] a.nd commerc1a1

purposes.

The T18S site is located immediately upstream of what is known as the Portland Harbor, a six-mile
reach of the Willamette River between Sauvie Island and Swan Island. A 1997 study by DEQ and
the U.S. Environmental Protection Agency identified elevated levels of hazardous substances in
shallow, near-shore sediments throughout the Portland Harbor. A Remedial Investigation (RI) and
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Feasibility Study (FS) of the initial study area (ISA) of Portland Harbor sediments is currently being
performed under EPA oversight by a group of potentially responsible parties.

22  Environmental Setting

‘The topography at the T1S facility is generally level at an elevation of approximately 30 feet above
mean sea level (msl). The site is generally paved with asphalt or concrete with no vegetation and
little bare ground present. -

- The TIS facility is underlain by sand and silt with occasional gravel to the maximum depth of
investigation at 80 feet bgs (Hahn and Associates, 2001a). Based on historical documentation and
investigations, the property has been extensively filled over time; fill material was encountered from
the surface to depths of 32 to 67 feet bgs. Soil also thought to be former Willamette River sediments
were encountered in boring B-84 at the former slip Number 1 site at a depth of approximately 67 bgs

(Figure 2).

~ Groundwater in the vicinity of the T1S facility generally occurs in three principal hydrogeologic
" zones: (1) shallow unconfined fill/alluvial deposit (shallow water-bearing zone [WBZ]); (2)
generally confined Troutdale WBZ; and (3) confined Columbia River Basalt WBZ (Habn and
Associates, 20012). Unconfined groundwater was encountered within the shallow WBZ (fill) at an
average depth of approximately 23 feet bgs. Groundwater beneath the facility is expected to flow to
the nonheast towards the Willamette vaer

2.3 Current and 'Reasonably Likely Future Land Use

“The current and rcasonably likely future land use is well defined. The site is currently zoned as
Central Residential (RX) such that it can be redeveloped for an alternative use. The RX zoning is
considered the comprehensive plan for the property. Based on the RX zoning de31g11at10n it is
.expected the site will be used for mixed-use residential/commercial development in the future.

2, 4 - C-urrent:ailﬂ-Reésonably Likelv th;lre Groundwater USe e —— e *— :

A beneficial groundwater use evaluation was conducted for the Hoyt Street Property (RBTEC 1997)
“'that adjoins the southeast comer of the T1S facility. Hahn and Associates conducted an additional
- well mVentory as part of the RI and the gmundwater monitoring study to supplement the RETEC
~ survey. ‘Based on-trends in groundwater use in the area and RETEC fate and transport modelmg, the
only identified beneficial use for groundwater is surface water recharge of the Willamette River. No
water wells were found to be in use within 0.5 mile of the T1S facility. No surface water rights were
identified within 0.5 mile of the T18S facility.
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3.0  SITE INVESTIGATION SUMMARY

In 1998, Manl Foster and Alongi, Inc. conducted a Focused Environmental Site Assessment (ESA)
for a portion of Terminal 1 located between Slip Number 2 and the Fremont Bridge. The purpose of
the ESA was to evaluate if significant releases of petroleum products or hazardous substances had
occurred on the subject property. The ESA identified releases of petroleum products and hazardous
substances at the facility. '

In July 2001, Hahn and Associates completed an RI, under DEQ oversight, at the T1S facility (Hahn
and Associatcs 2001a). RI activities consisted of the following investigation phases:

. Enwronmental Baseline Investxgatlon completed by Hahn and - Associates ln February and
' Ma.rch 2000 (Hahn and Assocnates 2001a);

. B 38 Area Characterization completed by Hahn and Associates in March 2000 (Hahn and
Associates 2001a);

. Supplemental Site Characterization Activities completed by Hahn and Associates in
September 2000 (Hahn and Assocmtcs 2001a);

o Data Gap Investigation completed by Hahn and Assocxates durmg October and November
2000 (Hahn and Associates 2001a); and

A total of 1 12 push-probe borings were installed for the collection of soil and groundwater samples
during the ESA and RI site activities. Push-probe locations are shown on Figure 2.

. Hahn and Associates (2001b) conducted a groundwater investigation at the T1S facility in August,
© . September and October 2001. Site activities included installation, development, and sampling of
seven groundwater monitoring wells at the site. The locations of the groundwater momtonng wells
' are presented oni Flgu:re 2. :

40" NATURE AND EXTENT OF CONTAMINATION

_.Contaminants of interest (COI) are defined as contaminants detected at the site,-and contaminants of
potential concern (COPCs) are those COIs that exceed the appropriate risk-based screening levels

~ for human health or ecological receptors. COPCs are discussed in Section 5. The COIs investigated
durmg the site charactenzahon activities included the following groups of contaminants:

TPH as diesel and oil;

PAHs;

Volatile organic-compounds (VOCs);
Polychlorinated b)phenyls (PCBs); and
Metals.
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The nature and extent of soil and groundwater contamination was defined during the site
characterization activities described in Section 3 and presented in the Rl report (Hahn and
Associates, 2001a, 2001b, and 2002). The T1S site was subdivided into three areas of concemn for
the RI: parcels A, B, and C (Figure 2). These parcels are consistent with Tax Lot lines.

Soil contamination above cleanup levels was found on Parcels A and B. Contamination detected on
Parcel C was evaluated and it was determined that the low level contamination did not pose an
unacceptable risk to human health or the environment (See Section 5.1.3). A No Further Action
- (NFA) finding is anticipated to be issued for Parcel C in July 2002. Contamination at the facility is
suspected to be from incidental releases and spills and a dry well.

41 Seil®
" 4.1.1 TPH; and PAHs

* Based on the data collected at the T1S facility, seven general areas/locations of soil impacted with
petroleum hydrocarbons (diesel- and oil-range) were identified and include the B-5, B-20, B-29, B-

37 (dry ‘well), B-38, B-84 (former Slip No. 1), and B-102 aréas (Figure 2). In general, higher

- concentrations of petroleum hydrocarbons have been identified in the B-5, B-37 (Dry Well), B-38,
--and B-102 Areas (typically greater than 1,000 to 2,000 milligrams per kilogram [mg/kg]), while
Jower concentrations of petroleum hydrocarbons were detected in the B-20, B-29, and B-84 Areas
(less than 300 mg/kg). Petroleum constituents including PAHs have been detected above potentially
. applicable risk-based screening levels (RBSLs) in three areas including the B-20, B-37 (dry well), B-
.38, and B-92 Areas. The greatest volumes of petroleum-impacted soil are in the B-37 and B-38
- Areas. In addition, elevated arsenic and/or lead concentrations were detected at borings B-3 and B-
11, - and:in the B-38 Area. Maps depicting the distribution of petroleun hydrocarbons,
benzo(a)pyrene, and lead and arsenic in various areas of the Site are included on in the RI Report
-(see F)gures 4 - 16 of the Rl report, Hahn and Assoc1ates, 2001a).

Former Shp No 1 (B 84) Area Onc soil boring (B- 84) was advanced to a depth of 80 feet bgs ina _- -
“=" Jocation within-the former (now -filled)-Slip No: 1-(see Figure 3 of the RI-Report).- : The interface ¢

between former Slip No. 1 river sediments and the overlying fill at boring B-84 is interpreted to be at
a depth of approximately 67 feet bgs (see Table 2 of the RI Report). A soil sample was collected
from 67 feet bgs to evaluate the quality of what are believed to be former ship sediments. Diesel-
. and oil-range petroleum hydrocarbons were detected in this soil sample at'a combined concentration
. of 298 mg/kg (see Table 4 of the RI Report). PAH compounds were not detected in the soil sample;
= however the method detection limits for this sample were elevated above RBSLs for a number of
- PAHs (see Table.5 of the RI Report). Metals were either not detected or not detected at levels of
concern in this same sample. PCBs were detected at a concentration (0.0831 mg/kg) well below the
residential U.S. Envxronmental Protection Agency (EPA) Region 9 preliminary remedial goal (PRG)
- for of 0.22 mg/kg.

B—S Area. O]l-range petroleum hydrocarbons were detected in soil at boring B-5 (0-2 feet bgs) at a
concentration of 6,030 mg/kg (see Figure 5 and Table 4 of the RI Report). The shallow petroleum
impacts in this area appear to be limited to the upper 2 to 3 feet of soil and were laterally defined by
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subsequent.borings. PAH compounds, where deteéted, were below screening levels (see Table 5 of
the RI Report). PCBs, VOCs, and metals were either not detected or were detected at levels below
applicable RBSLs in this same sample. '

B-20 Area. Diesel- and oil-range petroleum hydrocarbons weré detected in soil in the B-20 Area at a

- - maximum combined concentration of 233 mg/kg (B-57 at 1.0 feet bgs) (see Figure 6 and Table 4 of
~ the RI Report). Five PAH compounds were detected in boring B-53 at concentrations exceeding

screening levels (see Table 5 of the RI Report). PCBs, VOCs, and metals were either not detected or
not detected at levels of concern in this same sample. The shallow petroleum impacts in this area
appear to be limited to the upper 2 to 4 feet of soil. The detected concentrations of three PAH
compounds in this area are above RBSLs. Although the lateral extent of the shallow PAH impacts in
this area is not defined, the impacts are considered to constitute one of the smaller areas of soil
exceeding RBSLs at the T18S facility based on available total petroleum hydrocarbon concentration
data.

- B-29 Area. Oil-range petroleum hydrocarbons were detected in soil in the B-29 Area at a maximum
" concentration of 112 mg/kg (B-59 at 4.0 feet bgs) (see Figure 7-and Table 4 of the RI Report). PAH

compounds were detected, but at concentrations less than RBSLs (see Table 5 of the RI Report).

-~ PCBs, VOCs and metals were either not detected or were detected at concentrations below RBSLs

in this area. The shallow petm]eum 1mpacts in this area appear to be limited to the upper 5 to 7 feet .

-_ofsorl

- B-37 Well) Area. Diesel- and oil-range petroleum hydrocarbons were detected in soil in the B-

© 37 (dry well) Area at a maximum combined concentration of 20,700 mg/kg (B-65 at 12.0 feet bgs)

- (see Figure 8 and Table 4 of the RI Report). PAH compounds were detected in 23 of 24 soil samples

- at total concentrations ranging from 0.5 mg/kg to 1,476 mg/kg (B-63 at 10.5 feet bgs) (see Table 5 of

. the RI Report). Five PAHs were found to exceed RBSLs, with benzo(a)pyrene exceeding the

. screening level of 0.062 mg/kg in 18 samples (see Figure 9 and Table 5 of the RI Report). PCBs,

... VOCs, and metals were either not detected or were detected at concentrations less than RBSLs.in
.. this area. The petroleum impact in this area was found to be present in soil at depths of ranging ]
" between'2 to 24 feet bgs and is-considered to constitute one of the-larger areas of 1mpactcd soil at the~"" S E

T1S facxhty

_ 'B 38 Area Dlesel- and 01l—range petroleum hydrocarbons were detected in 5011 in the B-38 Area ata

maximum combined concentration of 34,000 mg/kg (B-38 at 10.0 feet bgs) (see Figure 11 and Table

- 4 of the RI Report).. PAH compounds were detected in 30 of 53 soil samples at total concentrations

ranging from 0.115 mg/kg to 156 mg/kg (B-68 at 2.5 feet bgs) (see Table 5 of the RI Report). Five

. PAHs were found to exceed RBSLs, with benzo(a)pyrene exceeding the RBSL of 0.062 mg/kg in 18
.- samples (see Figure 12 and Table 5 of the RI Report). Aromatic VOCs (e.g., benzene, toluene,
. ethylbenzene, and xylenes [BTEX]) and PCBs were not detected in this area. VOCs were either not

detected or not detected at levels of concern in this area. Other than lead and arsenic (See Section
4.1.3), metals were not detected at levels of concem. The petroleum impacts in this area were found
to be present in soil from the surface to depths of 27 feet bgs.. The extent of benzo(a)pyrene in

surface soil (0 to 3 feet bgs) is defined other than a small area to the west of boring B-68. .
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B-102 Area. Diesel and oil-range petroleum hydrocarbons were detected in boring B-102 at a
maximum combined concentration of 2,930 mg/kg at a depth of 10 feet bgs (see Figure 11 of the RI
. Report). Two PAHs-(anthracene and pyrene) were detected, however the concentrations are below
RBSLs. Boring B-102 is located across NW Front Avenue and west of B-97 where petroleum
impacts were not detected at 10 feet bgs suggesting that petroleum hydrocarbons detected in soil at
B-102 are unrelated to the T1S facility and the B-38 Area.

4.1.2 Volatile Organic Compounds (VOCs)

BTEX and VOC compounds were not detected in any of the soil samples where analyzed, with the
exception of two VOCs. Acetone and 2-butanone were detected in one sample from boring B-80 (10
feet bgs in the B-38 Area) at concentrations of 0.22 mg/kg and 0.0346 mg/kg, respectively. The
detected acetone and 2-butanone concentrations are well below the residential EPA Region 9 PRGs
. for these compounds at 1,600 mg/kg and 7,300 mg/kg, respectively. The source of the acetone and
2-butanone compounds at B-80 is not known, but may be attributable to laboratory contamination.
...BTEX compounds and other VOCs are not COPCs at the T1S facility.

4.1.3 Polychlorinated Biphenyls (PCBs)
.PCBs_were detected in one sample from boring B-84 (former Slip No. 1) at a concentration of
10.0831 mg/kg. This sample was collected from a depth of 67 feet bgs, a depth where former Slip
-No. 1 sediments (pre-approximately 1972) were believed to have been ericountered. The detected
.PCB concentration is well below the residential EPA Reglon 9 PRG of 0 22 mg/kg. PCBs are not
COPCs at the T1S famhty

4.1.4 . Metals

Concentrations of metals were detected in all soil samples collected at the T1S facility. However,

only arsenic and lead were detected at concentrations that exceed RBSLs. Arsenic and lead were . .. .

. .detected at concentrations ranging from 1.35 to 12.9 mg/kg and 2.73 to 6,190 mg/kg, respectively. -

All detected ‘concentrations:.of .arsenic exceed the-residential RBSL of -0.39 mg/kg: - Only two:. *—

detected concentrations of lead in soil (807 and 6,190 mg/kg) in the B-38 Area exceed the residential
RBSL of 400 mg/kg. The elevated concentrations of lead in soil appear to correspond to areas of
elevated concentrations of petroleum hydrocarbons in soil, whereas arsenic concentrations do not
appear to correlate with TPH concentrations.

Natural background concentrations of arsenic in the Portland area typically exceed the residential
RBSL for arsenic of 0.39 mg/kg. Accordingly, an assessment of background arsenic levels was
conducted utilizing available site data to determine a more appropriate screening level for arsenic.
The results of the analysis indicate a background concentration for arsenic at the T1S facility of 5.3
mg/kg. This concentration is comparable to the 5.0 mg/kg value determined for arsenic at the nearby
~ Hoyt Street Property.

Four éoil samples in three areas of the T1S facility detected arsenic at concentrations that exceed the
established background level of 5.3 mg/kg (see Table 6 of the RI Report). The elevated arsenic was -
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detected at boring B-3 (11.8 mg/kg at 11 feet bgs), located in Area C (the southeast portion of the
T1S facility), boring B-11 (11.2 mg/kg-at 9 feet bgs), located in Area B (the northwest portion of the
T18 facility), and at borings B-68 (12.9 mg/kg at 2.5 feet bgs) and B-97 (7.53 mg/kg at 2.5 feet bgs)
located in Area A.

The highest lead (6,190 mg/kg) and arsenic (12.9 mg/kg) concentrations at the T1S facility were
detected at boring B-68 (2.5 feet bgs) in the B-38 Area (see Figure 13 of the RI Report). The extent
of arsenic and lead at concentrations above screening levels in the shallow soil at boring B-68 has
been delineated.

4.2 | Groundwater
4.2.1 Groundwater Grab Samples

Tharty (30) groundwater grab samples (see Figure 3c of the RI Report) were collected and analyzed
during the Rl at the T1S facility. The grab samples indicated PAHs and metals were the compounds -
most typically detected at concentratxons above the PRGs for tap water or DEQ’s Ecological Level IT
Screening Benchmark Values (EBSLs; see Table 7 and Figures 14 and 15 of the RI Report). VOCs,
mcluding BTEX compounds, were not detected in any of the groundwater samples analyzed. Other
" than DEHP, SVOCs were not detected in six baseline investigation groundwater samples. Of 13

- dissolved (filtered) metals analyzed, arsenic, -copper, and lead were detected in.groundwater at

~ concentrations above EPA dnnk:mg water PRGs and/or DEQ EBSLs. -
4.2.2 Groundwater Momtormg Wells

Based on the results of the groundwater grab samples, seven groundwater monitoring wells were
installed in August 2001 (Hahn and Associates, 2001b). Groundwater monitoring well locations are
- shown on Figure 2. These wells were sampled in September 2001 and January 2002. Selected
. samples were analyzed for TPH, PAHS, total and dissolved metals.—-A complete pathway for human --
exposure to contaminated groundwater was not identified. Groundwater recharge to surface water -

. was-identified as a-beneficial water use, therefore; groundwater momtonng Tesults were compared to

. EBSLs for surface water. The groundwater momtonng results are summarized below:

: TPH-. TPH analys15 of groundwater samples was conducted in selected wells. Diesel-range TPH
~ was detected at a maximum concentration of 416 micrograms per liter (ug/L) in MW-1.

. PAHs. PAHs were present at low concentrations (less than 1.1 (ng/L) in five of the seven
momtonng wells (Table 4 of the Groundwater Sampling Report). The detected PAHs all non-
carcinogenic, were present at concentratxons below EBSLs.

" Metals. Total (unfiltered) arsenic and chromlum were detected in groundwater at concentrations
below EBSLs at all well locations. Lead at MW-7 was detected at a concentration (4.47 ug/L) that
exceeded the EBSL (2.5 pg/L) in both sampling rounds and copper exceeded (40.2 pug/L) the EBSL
(9 pg/L) in one well in the first sampling round. Analysis of dissolved (filtered) arsenic, copper,
chromium, and lead was conducted at all well locations. Most dissolved concentrations were
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reduced to below laboratory detection levels. Dissolved concentrations did not exceed applicable
EBSLs in any well.

43 _Lccality of Facility

OAR 340-1 22-115 (34) defines “Locality of Facility” (LOF) as any point where a human or

ecological receptor contacts, or is reasonably likely to come in contact with, facility-related
hazardous substances. Chemicals have been detected in both soil and groundwater at various areas
of the site, but off-site migration of contamination is not evident based on the existing data.
Accordingly, the LOF is defined only as the T1S facﬂlty and the adjacent area on Front Avenue in
Area A (Han Crowser, 2002a).

50 RISK ASSESSMENT
'. Aﬁer comp]etmg the site investigation, the data were used to evaluate potent1a1 nsks to human health
and the environment (Hart Crowser, 2002a).

5.1 Human Health Baseline Risk Assessment

Hart Crowser (2002a; 2002b) conducted a human health risk assessment (HHRA) for the T1S
facxhty The purpose of the HHRA was to evaluate potential risks and hazards to human health
. assocmted w1th each potential exposure pathway (complete pathways identified for the site are
“exposure to surface and subsurface soil). The site exposure conceptual site models (CSM) for
human health and ecological receptors are shown in Figures 3 and 4, respectively.

511 Corc

COIs were screened in. accordance w1th DEQ s Guzdance for. Conduct .of Determzmstzc Human . _ .

Health stk Assessments (1998) to identify contaminants of potential-concem COPC for the

- pu.rposes -of.performing-the "human -health" risk - assessment.---COI ~were _screened . based -on their. 7 - == :

" frequency of detection and a comparison of maximum concentrations detected onsite with PRGs.
The following COPCs were identified:

Area A AreaB Area C
Soil: Soil: Soil:
TPH TPH arsenic
benzo(a)anthracene benzo(a)anthracene
benzo(a)pyrene benzo(a)pyrene
benzo(b)fluoranthene benzo(b)fluoranthene
dibenzo(a,h)anthracene dibenzo{a,h)anthracene
- indeno(1,2,3-cd)pyrene - indeno(1,2,3-cd)pyrene
arsenic, lead arseni¢
- | Groundwater: Groundwater: Groundwater: -
-PAHs~ .| PAHs PAHs
Tetrachloroethene (PCE) arsenic arsenic
arsenic
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5.1.2 Receptors

Based on a reasonably likely future land use of a mixed residential and commercial development, the
HHRA evaluated the potential nsk to the fo]lowmg populations that could be exposed to
contamination present at the site:

Future residents; :

Current and Future commercial workers;

‘Current and Future utility/excavation workers and
Future construction workers.

The risk assessment assumed that residents’ and commercial workers’ exposure to contaminated soil
was -limited to soil between 0 and 3 feet bgs. Utility workers and construction workers were
assumed to be exposed to contaminated soil between 0 and 15 feet bgs, based on the depth of
planned utilities and subsurface parking for the proposed development. It was assumed that no

- complete exposure pathway to contaminated soil below 15 feet bgs ex1sts under current or

reasonably likely future land use scenarios.
5.1.3 Risk Characterization

Risks io human health were calculated for Parcels A, B and C. The results of the risk calcnlations
are sumimarized in Tables 1 and 2. Soils exceeding acceptable risk based concentrations are shown
~ on Figure 5. In addition, the potential for human health nsks from the mgesnon of recreationally
caught fish was evaluatcd '

Groundwater is not currently used and is not reasonably likely to be used at the T18S facility. There
is no documented potable use of groundwater within a 1-mile radius of the site’ and the City of
Portland has supplied dnnkmg water to the eastside industrial district for decades. Therefore, human
“‘exposure to groundwater via ingestion or direct contact was not considered. a ‘complete pathway.

. However, as a conservative risk screeninig measure, hazardous substance concentrations detected in o
o groundwater were evaluated to assess if groundwater discharging to the Willamette River poses'a” "~

theoretical risk to human health from the human ingestion of fish exposed to contaminated
groundwater.

5-.1.3.1 _ Area A

The assessment of carcinogenic risks to residential receptors exposed to contaminated soil within
Area A indicated that under both Reasonable Maximum Exposure (RME) and Central Téndency
(CT) conditions, the potential nsks exceeded DEQ acceptable risk levels. COPCs that exceeded
DEQ’s acceptable risk of 1 x, 10 excess cancer risk (i.e., 1 in a million) for individual carcinogens
are  benzo(a)pyrene, benzo(a)anthracene, dibenzo(ah)anthracene, benzo(b)fluoranthene,
indeno(1,2,3-cd)pyrene and arsenic. The assessment of noncarcinogenic risks identified only lead as
present above acceptable risk levels (a hazard quotient [HQ] of 1) for residential exposure under
both RME and CT conditions.
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For the commercial worker exposure scenario, the estimated cumulative carcinogenic risks for
exposure to contaminated soil were found to be acceptable under both RME and CT conditions.
- However, benzo(a)pyrene and arsenic exceeded the DEQ acceptable risk level for individual
carcinogens. The assessment of noncarcinogenic risks identified lead as present above the
acceptable risk level for commercial worker exposure under only the RME condition.

For the excavation and construction worker exposure scenario, no unacceptable nisks from exposure - -
. to carcinogens were identified. The assessment of noncarcinogenic risks identified lead as present

" above the acceptable risk level for excavation and construction worker exposure under only the
RME condition.

As discussed in the HHRA report, the RME and CT exposure point concentrations (EPCs) for lead
in surface and total soil in Area A are driven by the maximum detection in one sample (B-68).

- Additionally, while arsenic was identified as a carcinogen resulting in unacceptable risks in Area A,

* .. there were only two soil samples (within the depth ranges evaluated in this HHRA) that exceeded the

o 51te speclﬁc background level of 5.3 mg/kg identified in the RI (Hahn and Associates, 2001a).

- 5132 AreaB

The assessment of carcinogenic risks to residential receptors exposed to contamunated soil within

.- Area B indicated that potential risks exceeded DEQ acceptable risk level only under the RME

+ condition. COPCs that exceed the DEQ acceptable risk level for individual carcinogens are-
- benzo(a)pyrene and arsenic. The assessment of noncarcinogenic risks found no exceedences of
o DEQ acceptab]e risk levels for res1dent1a1 exposure

. For the cornmercxal worker exposure scenario, the estimated cumulative carcinogenic risks for
exposure to soil were found to be acceptable under both RME and CT conditions. However, arsenic
- exceeded the DEQ acceptable risk level for individual carcinogens under the RME condition The

conmer01al worker exposure

No unacceptable carcmogemc or nonca.rcmogemc nsks were estlmated for the excavahon or
: constructlon worker exposure in Area B.

' Arsemc was 1dent1ﬁed as a carcinogen resulting in unacceptable risks in Area B for residential and
. commercial worker soil exposure scenarios. However, there were no detected concentrations of
* arsenic in soil in Area B that exceeded the site specific background level of 5.3 mg/kg identified in
. the RI (Hahn and Associates, 2001a). .

5.1.3.3. Area C
The cumulative RME and CT carcinogenic risks for all potential receptors (reside_nt,' commercial
- worker, excavation and construction worker) exposed 10 contaminated soil within Area C were

found to be acceptable with the exception of the RME residential scenario. Arsenic exceeded DEQ
individual carcinogen acceptable risk level for the RME residential and commercial worker
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scenarios. The assessment of noncarcinogenic risks found no exceedences of DEQ-acceptable risk -
levels for all potential receptors. There were no detected concentrations of arsenic in surface soil in

‘Area C that exceeded the site specific background level of 5.3 mg/kg identified in the RI (Hahn and

Associates, 2001a). Arsenic was detected at a maximum concentration of 11.8 mg/kg at a depth of
11 bgs.

Although the HHRA identified unacceptable risk in Area C, the risk is associated with arsenic
concentrations that are below the site-specific background concentration in surface soil. Therefore,
the risk in Area C is considered acceptable and no further action (NFA) is needed for Area C. DEQ
is currently preparing a NFA determination letter for Area C.

5.1.4 Potential Human Health R.lSk from Fish Consumptlon

N

The potential for human health impacts from groundwater discharge into the Willamette River and
subsequent fish ingestion by recreational anglers was evaluated using available groundwater

~ monitoring ‘well data. Groundwater data were screened- against existing surface water criteria

developed for the protection of human health from the ingestion of fish tissue. The existing -

'groundwater data from the two completed rounds of momtonng were screened against DEQ and EPA -

scrccmng levels for thls exposure pathway.

VOCs were either not detected or were detec‘ted at concentrations below DEQ’s Surface Water

. Criteria for Fish Consumption (Table 20. — OAR 340-041) in all groundwater samples. Non-

carcinogenic PAHs were either not detected or detected at concentrations below both DEQ’s Surface
Water Criteria for Fish Consumption (Table 20) and EPA’s National Recommended AWQC for Fish
Consumption in all groundwater samples. For carcinogenic PAHs, DEQ Table 20 does not provide

~ criteria for individual PAHs but does provide a total PAH criteria of 0.0311 pg/L. This criterion was

exceeded in five of the seven wells (maximum concentration 2.054 -pg/L). The more recent EPA
Recommended Freshwater AWQC for Fish Consumption, which was updated based on toxicity

- factors present in the EPA IRIS database in 1998 provides criteria for individual PAHs and is also

based on a carcinogenic risk standard of 1 x 10 This standard is eqmvalent to DEQ s dcﬁmtlon of -

- - il

-acceptable risk for 1nd1v1dua] carcinogens. T L SEITT_ = T

No carcinogenic PAHs were detected in any of the groundwater monitoring wells. However, the

detection limits achieved for the groundwater samples were above the updated EPA AWQC for fish

_-consumption. Generally, in risk assessments, a proxy concentration of one half the detection limit is

often used to represent contaminant concentrations in situations where the contaminant has been

_detected in at least one sample. While such an analysis is considered conservative in this situation,

as carcinogenic PAHs were not detected in any of the groundwater samples, the proxy concentration
thus generated is generally 0.050 pg/L, essentially equal to the EPA AWQC of 0.049 pg/l.. This
increases the confidence that levels of carcinogenic PAHs are not present above levels of concern at
this site. In addition, this comparison is conservative in that it assumes that fish are exposed to PAH

- " concentrations in surface water at concentrations equal to the groundwater concentrations detected in
~ upland monitoring wells over 50 feet from the river. This comparison does not consider chemical

degradation, attenuation or dilution of concentrations as groundwater moves towards the river and
discharges into the river.
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The total and dissolved levels of arsenic found in the groundwater samples exceed both DEQ and
National EPA Recommended criteria, as well as a regional Willamette River watershed background
level of 2.0 pg/L. However, the detected concentrations may be representative of background
concentrations in the shallow fill WBZ. .

The conclusion of the human health fish consumption exposure scenario evaluation is that the
concentrations of COls in groundwater are generally believed to be below conservative screening

levels and are unlikely to result in unacceptable concentrations of COIs in the Willamette River.

5.2 - -Ecolbgical Risk Assessment Results

.. Hart Crowser (2002b; 2002c) conducted a Level 1 Scoping and a Modified Level 2 Screening
ecological risk assessment (ERA) for the T18S facility. The purpose of the Level 1 Scoping ERA was
to provide a conservative, qualitative determination of whether ecological receptors and/or exposure
pathways are potentially present at or in the locality of the site. The Modified Level 2 Screening
ERA was c¢onducted using available groundwater data to determine whether constituents were

present at levels of potential concern for aquatic ecological receptors in the adjacent Willamette
‘River.

The Level 1 Scoping ERA did not identify any ecologically important upland species or habitats at

... the T1S facility. The site 1s currently almost entirely paved or covered by buildings.. Future
development (e.g., buildings, roads, landscaping) is also anticipated to almost entirely cover the T1S
facility. The absence of upland habitat indicates that there are no current or likely future complete
exposure pathways for terrestrial ecological receptors to come in contact with contaminated soil at

- the T1S facility. Site soils are currently covered (i.e., buildings, pavement) and anticipated to be
covered in the future, therefore a complete soil erosion to surface water pathway was not identified.

A Modified Level 2 Screening ERA was conducted on the available groundwater monitoring well
data collected at this site. There were no detected concentrations of organic constituents in the seven...
(7) groundwater monitoring wells that exceeded- their corresponding Ecological Screening

— . ~Benchmark Values (SBVs) -or chronic freshwater-ambient -water quality criteria (AWQC): ~PAHs -~

were present at low concentrations (less than 1.1 (ug/L) in five of the seven monitoring wells (Table
4 of the Groundwater Sampling Report). The detected PAHs, all non-carcmogcmc, were present at
concentrations below EBSLs.

Total (unfiltered) arsenic and chromium were detected in groundwater at concentrations below
EBSLs at all well locations. Lead at MW-7 was detected at concentrations (maximum 4.47 pg/L)
that exceeded the EBSL (2.5 pug/L) in both sampling rounds and copper exceeded (40.2 pg/L) the
EBSL (9 pg/L) in one well in the first sampling round, the EBSL was not exceeded in the second
round of sampling. Analysis of dissolved (filtered) arsenic, copper, chromium, and lead was

- conducted at all well locations. Dissolved concentrations did not exceed applicable EBSLs in any

- well. Based on this screening, it was concluded that there is no potential for adverse ecological
impacts to aquatic ecological receptors from the discharge of groundwater to the Willamette River.
No additional ecological risk assessment activities are warranted at this site.
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6.0 IDENTIFICATION OF HOT SPOTS OF CONTAMINATION

" Ahot spot determination was completed for the facility. No groundwater hot spot was identified;
however, hot spots are present for media other than groundwater or surface water. Hazardous
substances (PAHs, lead, and arsenic) are present at the T1S facility. With the exception of two
samples, individual carcinogenic risk estimates are less than 100 times the acceptable risk level (1 x
106) and noncarcinogenic risk estimates are less than 10 times the acceptable risk level (HQ of 1).
Inspection of field logs did not identify indicators of free-phase petroleum hydrocarbons. Samples
B-68 and B-92 had benzo(a)pyrene concentrations (7.05 mg/kg and 2.35 mg/kg, respectively)
greater than the concentration corresponding to a hot spot risk level of 1 x 10™ (2.1 mg/kg). Sample
B-68 also had a lead concentration (6,190 mg/kg) greater than the Hot Spot Level (4,000 mg/kg).
The B-68 and B-92 samples were collected from Area A and Area B, respectively. Identified soil
hot spots and the extent of soil above risk-based concentrations is shown on Figure 6.

70  PRELIMINARY REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) for this site are expressed as narrative goals and/or numerical
cleanup levels for specific contaminants in groundwater and soil. RAOs are denved from the -

. conceptual goals in Orcgon s Envn'onmental Cleanup Rules (OAR 340-122-040). This rule requires
that remedial actions “address hazardous substances in a manner that assures protection of present and
future pubhc health, safety, and welfare, and the environment.”

The risk assessment 1dent1ﬁed unacceptable nsk to residents and commercial workers (Areas A and-
B) and to excavation and construction workers (Area A). The unacceptable risk results from direct -
contact with soil. The chemlca.ls resulting in unacceptable risk for one or more pathways include
PAHs, arsenic, and lead.

- The prehmmary RAOs for TlS facﬂlty are:
- e - Prevent remdentlal or - commercial’ Workér"éxpc_isﬁié _to near-surface (0 to. 3 féet-bgs)”™ o
' contamination (via ingestion, dermal contact, or particulate inhalation) that poses a hazard
index greater than 1 or a lifetime excess cancer risk greater than 1 x 10 for individual
carcinogens and 1 x 10” for multiple carcinogens. : :

- e Prevent construction worker or trench worker exposure to subsurface (0 to 15 feet bgs) soil
. contamination (via ingestion, dermal contact, or particulate inhalation) that _6poscs a hazard’
index greater than 1 or a lifetime excess cancer risk greater than 1 x 10™ for mdividual

carcinogcns and 1 x 107 for multiple carcinogens.

e Prcvent the excavation and redistribution of subsurface soil with concentrations above levels
protective of future residents.
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7.1

The proposed cleanup levels for near surface soil (0

Seil

residents are:

Lead 400 mg/kg

Arsenic 5.3 mg/kg'
Benzo(a)anthracene - 0.21 mg/kg
Benzo(a)pyrene 0.021 mg/kg
Benzo(b)flouranthene 0.21 mg/kg
Dibenzo(a,h)anthracene  0.021 mg/kg

_Indeno(1,2,3-cd)pyrene  0.21 mg/kg
TPH = 750 mg/kg?

to 3 feet bgs) for the protection of future

The :_proposéq cleanup levels for subsurface soil (3 to 15 feet bgs) for the protection of current and
construction workers and are placed on the Human Health Risk Assessment (Hart Crowser, 2002c).

The proposed cleanup levels are also protective of future trench workers.. The proposed cleanup

7~2‘ .r'Groundw;én-t.er

. Indeno(1,2,3-cd)pyrene

~ levels for subsurface soil (3 to 15 feet bgs) are:

Lead 750 mg/kg
Arsenic 13 mg/kg
Benzo(a)anthracene 21 mg/kg
Benzo(a)pyrene 2.1 mg/kg
Benzo(b)flouranthene - . .21 mg/kg
Dibenzo(a,h)anthracene =~ 2.1 mg/kg .

21 mg/kg

. The proposed cleanup levels are considered protective of human healfh and to meet DEQ’s
definition of acceptable risk for individual and cumulative nisk for multiple contaminants. '

- DEQ recognizes that shallow groundwater within the locality of the facility is not currently used and

is not reasonably likely to be used in the future as a’ drinking water source.

. reasonably like future use of groundwater at the site is surface water recharge. Available data and

- the results of the HHRA and ERA do not indicate groundwater poses a current unacceptable risk to
human health or the environment and therefore, no further action is recommended.

The current and

! DEQ recognizes that background arsenic concentrations at the site exceed EPA’s PRG of 0.39 mg/kg for a residential
scenario. The preliminary cleanup level is based on the site-specific background concentration calculated for the T1S

Facility.
2 The TPH cleanup goal is based on the selected cleanup level for the nearby Hoyt Street Station.
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8.0. DESCRIPTION AND EVALUATION OF REMEDIAL ACTION ALTERNATIVES

8.1 Areas and Volume of Contamination

Figure 3 shows the soil sample locations that exceed at least one of the recommended cleanup
criteria listed in Section 7.1. Figure 3 identifies the sample location, depth range, receptor, and
contaminant type for the unacceptable samples. Figure 4 presents the generalized locations of soil
hot spots and soil above the recommended cleariup levels addressed in the FS. As discussed in
Section 5.1.3, Area C was not included in the FS. -

82  Remedial Action Alternatives
In the Feasibility Study (Hart Crowser, 2000b), potentially applicable clean-up technologies were

identified and screened based on the ability to address the RAQOs. Several of the technologies
retained for further consideration were combined to develop remedial action alternatives that could

_' meet the RAOs and preliminary cleanup goals described in Section 7.0 for the T18S facility. These
alternatives and screened in accordance with DEQ guidance. The alternatives are described below:

Alternative 1 — No Action: Alternative 1 serves as a baseline condition for comparison to other
potential remedial alternatives.

Alternative 2 — Cover/Deed Restrictions with Hot Spot Removal: On-site soil above Hot
Spot Levels (B-68 and B-92) would be excavated, loaded in trucks, and hauled to a licensed
Subtitle C (hazardous waste) or D (solid waste) landfill. Approximately 80 cubic yards in the
vicinity of B-68 (elevated metal concentrations) would be-excavated separately from soil in
the vicinity of B-92 and sampled to determine if the soil is a characteristic hazardous waste
(based on leachability of lead). If the soil is designated a hazardous waste, this'soil would be
treated and disposed of at a licensed Subtitle C facility. Soil excavated in the vicinity of B-

_.—--~ 92 (approximately 260 cubic yards impacted. primarily by PAH contamination) would be
disposed of at a licensed Subtltlc D dlsposal facﬂlty or treated ata hcenscd thermal treatment

Clean, imported soil would be placed or uncontaminated overburden replaced at the site to
restore the ground surface to the previously existing grade. In addition. to the hot spot
removals and disposal, 51,200 square feet of impacted surface soil would be permanently
capped. A deed restriction would be implemented to notify owners or potential owners of the
presence of the cap and associated restrictions.. These restrictions would include appropriate
training and protection requirements for future excavation or construction workers exposed
to soil beneath the cap. Also, a soil management plan would be prepared to assure that any
soil excavated deeper than 3 feet bgs that may pose unacceptable risk to residents if placed at
the surface is appropriately managed. Site monitoring wells would be maintained to the
extent practicable for potential future monitoring.
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Alternative 3 — Off-Site Landfill Disposal: All soil above cleanup levels would be excavated
for off-site disposal. Except for soil in the vicmity of B-38 and B-68, all soil would be
disposed of in a Subtitle D solid waste landfill. This removal volume is estimated to be
approximately 5,730 cubic yards. This quantity includes the hot spot soil at B-92. The soil
in the vicinity of B-38 and B-68 (elevated metal concentrations) would be excavated
‘'separately and sampled to determine if the soil is a characteristic hazardous waste (based on
leachability of lead). If designated a hazardous waste, this soil (about 340 cubic yards)
“would be loaded in trucks and hauled to a Subtitle C hazardous waste landfill for treatment
and disposal. If the soil is determined to be nonhazardous, the soil would be disposed of with
the remaining site soil. : '

Clean, imported soil would be placed or uncontaminated overburden replaced at the site to
restore the ground surface to previously existing grade. Dust control would be achieved at

.. the site by spray application of clean water to the ground surface as needed during removal
activities There would be no long-term maintenance requirements with this alternative.
Monitoring wells would be maintained to the extent practicable for potential future
monitoring. ‘Institutional controls would be 1mplemented to assure proper management of
any excavated contaminated soil.

Alternative 4 — Soil Treatment by Thermal Desorption/Selective Off-Site Landfill Disposal:
All soil above cleanup levels would be excavated for off-site disposal or treatment. Except
for soil in the vicinity of B-38 and B-68 all soil would be ‘treated at a permitted thermal
desorption facility. The removal volume for treatment in a thermal desorption umt is
estimated to be approximately 5,730 cubic yards (including the hot spot soil at B-92). The
soil.in the vicinity of B-38 and B-68 .(elevated metal concentrations exceeding waste

_ acceptance criteria for a typical thermal desorption facility) would be excavated separately
- and sampled to determine if the soil is a characteristic- hazardous waste (based on leachability
of lead). If designated a hazardous waste, this soil (about 340 cubic yards) would be loaded

- i trucks and hauled to a Subtitle C hazardous waste landfill for treatment and disposal. If
the soil is determined to be nonhazardous the soﬂ wouId be dlSpOscd ofina Subtltle D sohd

~.'T-;;]},-.--»~waste1andﬁ11 et T LR e e e

Clean, imported soil would be placed or uncontaminated overburden replaced at the site to
restore the ground surface to previously existing grade. Dust control would be achieved at
the site by spray application of clean water to the ground surface as needed-during removal
activities. There would be no long-term maintenance requirements for this alternative. Site
monitoring wells would be maintained to the extent practicable for potential future

. monitoring.  Institutional controls would be included implemented to assure proper
management of any excavated contaminated soil.

83 Remedial Action Alternative Evaluation
All four alternatives were evaluated against the protectiveness requirement and balancing of remedy

selection factors (i.e., effectiveness, long-term reliability, implementability, implementation risk, and
reasonableness of cost). A comparative analysis of the four alternatives is presented in the FS report
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- (Hart Crowser, 2002¢) and is summarized in Table 3. The FS also evaluated how well the.
alternatives met DEQ’s preference for treatment of identified hot spots.

8.2.1 Protectiveness

An alternative must be protective as defined by OAR 340-122-040 to be acceptable. With the
exception of the No Action Alternanve (Altema'ave 1} all of the remedial actions meet the
protectiveness cntenon

The removal of lead and PAH contaminated soil above recommended cleanup levels in Alternatives
3 and 4 results in acceptable risk for individual compounds with the exception of arsenic. The
- HHRA indicates that the human health risk associated with arsenic is above the acceptable risk range
. for-all alternatives. This risk is associated with arsenic at concentrations that are below the site-
" specific background concentration in surface soil and below levels considered protective of
-excavation workers and construction workers in soil from 0 to 15 feet bgs. Alternatives 2, 3, and 4
- also rely on the use mstltutlonal controls to ehmmate exposure future pathways to soil.

8 2.2 Effectweness and Long-Term Rehablllty

The altefnatives-were' ranked based on the permanency of the alternative and the time required to
- complete the remedial action. The Landfill (Altcmative 3) and Thermal Treatment (Alternative 4)
-alternatives are essentially permanent and require the same length of tinie (equally ranked). The Cover.
Altemahvc (Altematlve 2) rankcd next, with No Actlon (Alternative 1) last.

As for long-term reliability, alternatives that permanently treat the contamination ranked highest.
- The Thérmal Treatment Altemative (Alternative 4) was ranked higher than the Landfill Alternative
(Alternative 3) because a substantial portion of the removal volume would be treated by thermal
* desorption (permanently destroying the contaminants). ‘The Cover -Alternative (Alternative 2) is
- ranked thé second lowest -because only a small portion of the contaminant volume (i.e., hot spot

- volume) is removed from the site. The No Actlon Altematwe (Alternanvc l) was not conmdercd a -

~Zreliable remedial altemnative. . . _- RS - DU R mee s el T R

8 2.3 Implementablhty and Implementation Risk -

The No Action’ Alternatlve (Alternative 1) was cons1dered the most easily implemented remedial
action. The soil removal altematives were consxdered to bc equally 1mp]ementable because they use
© similar construction methods. -~

The No Action Alternative carries no implementation risk. Because implementation risk is primarily

a function of excavation quantities and transport of contamination on roadways, altematives with

less excavation (Cover) ramked higher and alternatives with shorter haul distances (Thermal
Treatment) ranked next. Therefore, the Landfill Alternative ranked last.
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8.2.4 Reasonableness of Cost

Cost estimates were developed for each of the remedial options based on capital and long-term costs.
The following list summarizes the present worth total cost estimates for each alternative. :

e No Action ($0);
o Cover ($288,000);
o Landfill ($559,000); and
o Thermal Treatment ($S.64,000).

The cover alternative (Alternative 2) is considered the least-cost protective remedy that addresses the
protection of human health under both existing’ and future conditions and meets DEQ s preference
for tneatrnent of hotspots.

Altemnatives 3 and 4 provide a significant reduction in the residual site risk though removal of near
surface (0-3 feet bgs) contaminated soil above recommended residential cleanup levels and removal

" of subsurface (3-15 feet bgs) contaminated soil above recommended cleanup levels protective of

trench workers and construction workers. The incremental cost difference between Alternatives 2
and 3 is approximately $271,000. Based on the removal of contamination above recommended
cleanup levels, Alternatives 3 and 4 do not reQuirc a cap to prevent exposure to soil contamination
remainiiig on-site and hence does not require long-term mamtenance Therefore, the institutional
controls required for the site would be less.

- 8.2.5 Preference for Treatment of Hot Spots

Altematlves 2,3, a.nd 4 include removal of sorl hot spots and therefore meet DEQ’s preference for
treatment as deﬁned by OARs

R Y PEERREVIEWSUMM ARY L T TERSSERTERL T Eiao o0l

A project team consisting of a project manager (a State of Oregon registered geologist), remedial
engineer (a State of Oregon profession engineer) and a toxicologist have been involved throughout
this project. Team members have reviewed project documents such as draft and final
characterization, risk assessment, and feasibility study reports and DEQ’s Staff Report of the
Recommended Remedial Action. The project team supports the proposed remedial action described
in Section 10.0.
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10.0 RECOMMENDED REMEDIAL ACTION

10.1 Description of Recommended Remedial Action

The recommended action for the Parcels A and B of the T1S facility consist of a DEQ modified

version of Alternative 3. The recommend remedy consists of the following elements:

e Removal of contaminated soil above risk-based soil cleanup levels:

— Soil above clean up levels protective of future site residents between 0 and 3 feet bgs

will be removed.

— Soil above levels protective of construction workers and trench workers between 3

and 15 feet bgs will be removed.

— Excavated soil will either be: disposed of at an off-site DEQ permitted landfill or
treated using thermal desorption and treated soil placed back on-site or disposed of at

a DEQ approved location.

Instltutlonal controls mcludmg a deed restnctlon (e.g., a DEQ- approved Easement and
. Eqmtabl_e Servitude) to assure that future land use remains consistent with the. proposed
remedy and that a soil management plan is followed to prevent exposure to soil
contamination remaining on-site following the removal of soil hot spots and soil.above risk-

-based criteria.

DEQ proposes modifying Alternative 3 as folleWs:

e Allow for excavated contaminated soil to be disposed of at either a licensed landfill or to be
treated using thermal desorption. The Port may select the disposal method based on
competitive bids or a more detailed cost evaluation. The Port will notlfy DEQ 1n writing of

the selected method

Thermally treated soil can be backfilled_on-site_if it is demonstrated that the treated soil - . ..

“" meets the appropriate cleanup levels. DEQ considers soil disposal or treatment as equally
protective and effective in reducing future site risks. If treated soil are placed on-site the Port

- will also document that the location and depth that the soil are placed.

o In order to assure long-term protection of human health and-the environment, institutional
- controls are required. The institutional controls will consist of a deed restriction that:
- Requlres notification of future landowners of the presence of soil contammanon

remaining following the removal activities;

— Requires that so1l excavated below 3 feet bgs be managed in accordance with the -
proposed remedy. Soil placed withun 3 feet of the land surface must meet residential

cleanup levels; and

— Assures that future land use of the property is consistent with assumptions in the
baseline and residual risk assessments (e.g., mixed residential and commercial land

use with no significant habitat).
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e Requires DEQ review and approval of a Soil Management Plan that will .prescribe
appropriate methods to characterize, manage, and dispose of contaminated soil in the event
excavation is performed in the future at depths greater than 3 feet bgs or in the event
unexpected conditions are encountered during site development.

Alternatives 3 and 4 are comparable with respect to their effectiveness, long-term reliability, and

_~implementability. The modified Altemative 3 is recommended to assure protection of human health

and the environment under both existing and future conditions.

102 Satisfaction of Protection and Feasibility Requirements

The recommended remedial action meets the requirements of ORS 465.315 and OAR 340-122-040

. and-115. -

10.2.1 Protectlveness

The recommended remedy is considered protectlve of human health and the enwronment The
acceptable risk level prescnbed by Oregon statute and rule for buman health is a 1 x 10" excess
cancer risk for individual carcinogens, 1 x 10 excess cancer risk for multiple carcinogens and a
hazard index of 1 or less for noncarcinogens. The recommended remedy in general meets the
protectiveness criteria with the exception of potential risks associated with arsemic. The

- recommended remedy results in a reduction of the baseline risk associated with lead and PAHs.
- Baseline risks for arsenic are not anticipated to be reduced due to background arsenic concentrations.

Institutional controls are proposed to prevent exposure to contaminated soil; prevent the use of site
groundwater, and to assure that future land use and risk assessment assumptions remain consistent
with the proposed remedy.

10 2.2 Effectiveness and Long—term Rellabxllty

The recommended remedy is con31dered effectlve and perma.nent for the removal of soﬂ.

-“contaminated above hot.spot levels, established cleanup-levels, and the regional background level for
arsenic. Institutional controls provide long-term reliability since they would prohibit groundwater
use and would require the development of a soil management plan to prevent contaminated soil

~ remaining on-site following the. removal action to be redistributed -on-site at concentrations that

would result in an unacceptable risk to human health or the environment.

'10.2.3 Implementability and Implementation Risk

The recommended remedy is readily implementable. Contractors to perform the soil removal are
readily available within Portland.
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10.2.4 Reasonableness of Cost

While the FS identified the capping alternative (Alternative 2) as the least-cost protective remedy,
the additional cost of the recommended Alternative is justified by further consideration of the
following balancing factors in OAR 340-122-090(3):

e Effectiveness. The recommended alternative is considered more effective in achieving
RAGO:s since it provides a significant permanent reduction in the site nsk though removal of
hot spots and removal of contaminated soil above recommended cleanup levels.

e Long-term reliability. The removal of soil above recommended clean-up levels results in a
permanent reduction in site risk; therefore the recommended remedy is considered more
reliable. In addition, the uncertainties of long-term management (e.g., operation,
maintenance, and monitoring) and enforceability over time of engineering and institutional
controls in managing site risks are significantly reduced. Based on the removal of
contamination above recommended cleanup levels, a cap is not required to prevent exposure
to soil contamination remaining on-site, long-term monitoring and maintenance is not

- required, and limited institutional controls are required. :

.~ Based on consideration of the increased effectiveness and long-term reliability, the recommended.

. remedy is considered cost reasonable. “As mentioned in Section 10.1, if the implementation risk
- criterion is not considered, the Landfill (Altemative 3) and Thermal Treatment Alternative:
- (Altemative 4) are equally protective and effective. Therefore, in this case, the Port will select lower
: cost soxl dlsposal or treatment alternatlve at the time of removal : =

11.0 RECOMMENDATIONS

. ‘The VCP reviewed the exxstmg environmental mformatlon for the T1S fac1hty and determined
-+ further: action should be required in Parcels A and B of the facility to assure protectlon of human

1. DEQ Northwest Reglon D]VlSlOI] Admrmstxator approves the recommended remedxa.l action.
2.- VCP will then provide notice to the pubhc of DEQ s proposed remedy selectlon and establish
a period for public comment.
3. After completion of the pubhc comment period and response to pubhc comments, VCP w111
prepare a Record of Decision (ROD) that documents the final remedy selection.
4. VCP will then publish a public notlce mformmg the public of DEQ’s remedlal action’
decision.
5. After the ROD is issued:
o The recommended soil remedy will be implemented and documented in accordance a
DEQ approved work plan(s).
e Following the soil removal, the effectiveness of the soil removal will be documented
in accordance with the approved work plan.
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o DEQ will prepare an institution control instrument (e.g., deed restriction in the form
of an easement and equitable servitude) for DEQ review and approval.
¢ The institutional control instrument will be recorded with Multnomah County.
* A Soil Management Plan will be developed for DEQ review and approval.
6. Once the remedy has been successfully implemented, DEQ will prepare a notice of
completion.or a conditional No Further Action Letter.

12.0 ADMINISTRATIVE RECORD

The following documents were reviewed by DEQ and comprise the administrative record for this
site:

DEQ (1998) Guidance for Ecologlca.l Risk Assessment: Level I Scopmg, Fmal
Dated November 1998.

DEQ (1998). Guidance for Conduct of Deterministic Human Health Risk Assessments. Final.
Dated December 1998; updated May 2000.

DEQ, 2001a. DEQ Document Review — Port of Portland Marine Terminal South, Portland
Oregon — ECSI 2642. Letter prepared for Port of Portland by DEQ approvmg “Remedial
Investzgazzons” report. Dated July 26, 2001.

DEQ, 2002a. DEQ Document Review — Port of Portland Marine Terminal Soum, Portland,
Oregon — ECSI 2642. Letter prepared for Port of Portland by DEQ approving the “Human

Health and Ecological Baseline Risk Assessment Report and Addendum’ report. Dated July
12, 2002.

DEQ, 2002b. DEQ Document Review — Port of Portland Marine Terminal South, Portland,
- - Oregon-— ECSI -2642.: . Letter prepared for Port -of - Portland by DEQ approvmg the -

 “Feasibility Study” report. Dated July 12,2002~ . - .

_ Hahn and Assocmtes (2001a) Termmal 1 South Remedlal Investlgatlons Repon (Volumes 1 &
2). Prepared for The Port of Portland. Dated July 12, 2001.

Hahn and Associates (2001b). Monitoring Well Installation and Groundwater Sampling
Report. Prepared for The Port of Portland. Dated December 19, 2001.

Hahn and Associates (2002). Groundwater Sampling Report. Dated February 25, 2002.

Hart Crowser (20022). Terminal 1 South Human. Health and Ecological Baseline Risk
Assessment — Portland, Oregon. Prepared for The Port of Portland. Dated January 18, 2002.

Hart Crowser (2002b). Terminal 1 South Human Health and Ecological Baseline Risk
Assessment Addendum — Portland, Oregon. Prepared for The Port of Portland. Dated June
2002.
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Hart Crowser (2002¢). Terminal 1 South Feasibility Study — Portland, Oregon. Prepared for The
Port of Portland, Oregon. Dated June 2002. '

Hart Crowser (2002d). Terminal 1 South Removal Work Plan — Portland, Oregon. Prepared for
The Port of Portland, Oregon. Dated June 2002. Addresses removal of contaminated soil in
Parcels A and B.

Maul Foster & Alongi, Inc, (1998). Focused Environmental Site Assessment, Terminal 1

Between Slip No. 2 and the Freemont Bridge, Northwest Portland, Oregon. Dated August
-.25,1998. : :

RETEC (1997). Groundwater Beneficial Use Assessment for the Hoyt Street Railyard
and Surrounding Area, Portland, Oregc_)n. Dated March 27, 1997.

ATTACHMENTS

Figure 1 — Site Location Map
- Figure 2 - Site Plan o :
. Figure 3 — Human Health Conceptual Site Model
Figure 4 — Ecological Conceptual Site Model
Figure 5 — Soil Samples Exceeding Cleanup Levels
- Figure 6 — Location of Soil Above Cleanup or Hot Spot Levels

‘Table 1.— Risk and Hazard Summary: By Exposure Pathway
Table 2 - RME Risk Summary: By COPC
Table 3 — Comparison of Remedial Action Alternatives
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Site Plan '
Terminal 1 South Feasibility $.udy
Port of Portland, Portland, Oregon
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Human Health Concéptdal Site Model

Terminal 1 South Risk Assessment
Port of Portland, Portland, Oregon
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‘Ecological Conceptual Site Model
Terminal 1 South Risk Assessment
Port of Portland, Portland, Oregon
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Soil Samples Exceeding Cleanup Levels
l Terminal 1 South Feasibility S iy
Port of Portland, Portland, Oregon
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Location of Soil Above C._anup or Hot Spot Levels
Terminal 1 South Feasibllity Study
Port of Portland, Portiand, Oregon
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Table 1..~Risk and Hazard Summary Byl Exposure Pathway
Manne Tetminal 1 South Risk Assessment
Portland, Oregon o

. RME Cancer Risk RME Hazard Index -
: . Inhalation of| Inhalation of . Inhalation of {Inhalation of

SubArea | Exposure Scenario | Ingestion | Dermal Volatiles Dust Ingestion Dermal Volatiles Dust TOTAL

Area A [Resldent 8.E-05 8.E-06 4.E-09 3.E-08 7.E-01 3.E-01 8.E-05 0.E+00 1.E+00

Commerclal Worker 1.E-05 3.E-06 5.E-10 5.E-09 3.E02 3.E03 5.E-06 0.E+00 3.EQ2

Excavation Worker 5.E-08 | 3.E-08 |. 9.E-14 6.E-12 3.E-03 9.E-04 3.E-08 0,E+00 4.E403

. . |Construction Worker | 6.E-07 | 1.E-07 3.E-12 2.E-10 6.E-02 6.E-03 1.E-06 0.E+00 | 7.E-D2

Arga B |Resident 2.E-05 1.E-06 | 3.E-08 9.E-09 3.E-01 1.E-01 2.E-02 0.E+00 4.E-01

Commerclal Worker | 2.E-08 | 4.E-07.] 1.E-10 2.E-09 1.E-02 1.E-03 1.E-06 0.E+00 1.E-02

Excavation Worker 6.E-08 B.E-QS-' -3.E14 | 3.E12 2.E-03 5.E-04 1.E-08 O.E+00 3.E-03

Construction Worker | 1.E-06 . 4E-07 1.E-12 1.E-10 4E-02 3.E-03 4,E-07 0.E+00 4 E-02

Area C {Resident 1.E-05 | 4.E-06 | © NA 8.E-09 2.E-01° 8.E-02 “NA 0.E+00 3.E-01

Commerclal Worker |- 2.E-06 | 1.E-07'}' . NA 2.E-09 9.E-03 9.E-04 -NA 0.E+00 1.E-02

Excavation Worker | 4.E-08 1.E-08 - NA 1.E-11 7.E-03 2.E-03 NA 0.E+00 9.E-03

Construction Worker | 8.E-07 | 8.£-08 [ ' NA 4.E-10 1.E-01 1.E-02 NA 0.E+00 | 1.E-01

" i CT Cancer Risk CT Hazard index
' : . . i+ [{nhalation-of| Inhalation of inhalation of |Inhalation of

SubArea ‘Exposure Scenario | Ingestion pemal Volatiles | . Dust TOTAL Ingsstion Dermal Valatiles Dust TOTAL

Area A |Resident 7.E-07 B.EO7 | 7.E-10 2.E-09 2.E-08 8.E-03 ~ 3.E-03 3.E-06 0.E+00 1.B.02

Commerclal Worker 4.E-07 2. E-07_ - 8.E-11 |- B6.E-0 6.E-07 5.E-03 8.E-04 2.E06 0.E+00 6.E-03

Excavatlon Worker 2EQ9 | 1. E-09' . 2E-14 2.E-12 3.E-09 4.E-04 1.E-04 1.E-08 0.E+00 5.E-04

Construction Worker | 6.E-08 | 4.£-08 "'6.E-13 4.E-11 1.E-07 1.E-02 3.E-03 4.E-07 Q0.E+00 1.E-02

Area B |Resident _ 3.E-07 | 2E07 | - 4E09 | 2E-08 5,E-07 7.E-03 '3.E-03 6.E-03 0.E+00 2.E-02

Commercial Worker |  2,E-07 5.E-08 1.E-11 4,E-10 3.E-07 5.E-03 7.E-04 4.E-07 0.E+00 6.E-03

Excavation Worker 2.E-09- | 2.E-09 5.E-18 1.E-12 4.E-09 3.E-04 1.E-04 4.E-09 0.E+00 4.E-04
Construction Worker | 7.E-08 | 5.E-08 2.£13 4.E-11 1.E-07 9.E-03 3.E-03 1.E-07 0.E+00 1.E-02

Area C |Resldent 3.E-07 | 1.E-O7 NA | 2.E-09 - 4.EQ07 7.E-03 3.E-03: NA 0.E+00 1.E-02

Commercial Worker | 2.E-07 | 3.E-08 NA 4.E-10 2.E-07 5.E-03 7.E-04 NA 0.E+00 6.E.03

Excavation Worker 2.E-09 6.E-10 " NA 3.E-12 3.E-09 7.E-04 2.E-04 NA~ 0.E+00 9.E-04

-|Construction Worker | 6.E-08 | 2.E-08 | - NA 7.E-11 8.E-08 2,E-02 5.E-03 - NA 0.E+00 2,E-02

Y ! T FADAVAUobs\Port of Pordand\1S194-01 T-1 Risk AssessmendTabiesiTsbia 10 ond 11 Risk Sum
* Note: e -
1. Shaded boxes indicate exposure scenaros that exceed DEQ's acceplable risk targets.



‘Table 2: - RME Risk Summary: By COPC
Marine Terminal 1 South Risk Assessment

Sheet 1 of 1

Portland, Oregon
RME Cancer Risk
. . Inhalation | Inhalation} ..
SubArea! Exposure Scenario COPC ingestion | Dermal of Volatiles | of Dust TOTAL-
Area A . |Resident Benzo(a)anthracene 4E-06 | 6.E-06 na 1.E-10
Benzo(a)pyrene 4E-05 | 5.E-05 na .
Benzo(b)fluoranthene - 3.E-06 | 4.E-06" na 8.E-11
Dibenz(a,h)anthracene 3.E-06 | 5.E-06 na
Indeno{1,2,3-cd)pyrene 1.E-06 | 2E06 na 4 E-11
Arsenic 3.E-05 1.E-05 na - 2,E-08
Tetrachloroethene na na 4.E-09
TOTAL 8.E-05 | 8.E-05-] A4.E-09 3.E-08
Commercial Worker |Benzo(a)anthracene 5.E-07 | 2E-07 na
.|Benzo(a)pyrene S.E-06 | 2.£-06 na
Benzo(b)fiuoranthene - | 4:E-07 | 2.E-07 na
Dibenz(a,h)anthracene 4.E-07 | 2.E-07 na
Indeno(1,2,3-cd)pyrene 2.E-07 | 8.E-08 na
L Arsenic ' 4.E-06 | 4.E-07 na
ITetrachloroethene na na 6.E-10
TOTAL 1.E-05 | 3.E-06 6.E-10
Area B iResident Benzo(a)anthracene 3.E-07 | AED7 na
Benzo(a)pyrene 4.E-06 | 5.E-06 na
Benzo(b)flucranthene 3.E-07 | 4.E-07 - na
indeno(1,2,3-cd)pyrene 2E07 | 3.E-07 na -
Arsenic 1.E-05 | 4.E-06 na
Chloroform na na 3.E-08
TOTAL 2.E-05 | 1.E-05 na
., |Commercial Worker |Benzo(a)anthracene 4E-08 | 2.E-08 na
. Benzo(a)pyrene 5.E-07 | 2.E-07 na
e - ~- - |Benzo(b)fluoranthene. | .3.E-08 .| 1.E-08 na._
o Indeno(1,2,3-cd)pyrerie | 3.E08 | 1.E08 | . na
S T | Arsenic <L ~.1i ;2606 | 2E-07-) - na.. | .
TOTAL - | 2.E-06 | 4.E-07 na
Area C [Resident Arsenic 1.E-05 | 4.E-06 na
Commercial Worker |Arseriic 2.E06 | 2.E-07 na
) FDATAUObs\Part of F hH15191-01 T-1 Risk A HTables\Table 10 ang 11 Risk Sum
Note:

1. Shaded boxes indicate COPC that exceeds DEQ acceptable risk target
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(Table 3 | o
Comparison of Remedial Action Alternatlves ,‘ g
Marine Terminal 1 South Feasibility Study

Portland, Oregon '

’!‘.i

Altemative Efeciivonsss i Long-Term Reliablll Implementabity . implementation Risk " Coat Score. | Rank
Soil - Alsic|plalelclolalslclolalBslciplalelc]|D
A NoAction - - - . . - O O + | o+ | + + |+ ] + 3 4

Cover/Deed Restriction with | : T . . A . + [ + | -3 3
B Hot Spot Rermoval + : B - : M

. . il )

C Ofi-Slte Landflll Disposal + |+ N T T . . + 0 - . . . . + -1 2

. bt

Treatment by Thermal 1
D DesorptioryLimited + .| + 0 o + + - + 0 - - + - . - 1 1

Off-site Landfill Disposal , SRR P .

= “ - ‘-—
B " FADATAN obs\Port of Partiand\16230 Term 1 SupporliTech Supp and FS, -00\Faesibility Study {Tabla 2 and 4)
_ Notes: : '|3 R

1. + = The alternative is favored over lha compared alternatlve (score=1)

2, 0 = The alternative is equal with the compared aiternative (score=0) -

3. - = The alternative Is less favorable than the compared alternative (score=-1)
4. Rank based on both protectiveness and balancing factors. ".

Vo e _ Key to Comarlson Grid

= 'flf-: . ' Criteria
A Technology A B C D
R Technology B A C D
- Technology C A 8 D

Technology D A B ]




